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(54) DIGITAL DISK RECORDING METHOD AND ITS RECORDING/ 
REPRODUCING DEVICE 

(57)Abstract: 

PURPOSE- To provide a digital disk recording/reproducing device capable of preventing 
unjust copying and acquiring unjust copying information by also recording required 
additional information related to recording together with program memory(PMA) 
information on the PMA area of a disk. 

CONSTITUTION' The additional information of one or more such as a manufacturning 
nations name, a manufacture's name, a type number, etc., of a recorder at a recording 
time together with the PMA information are recorded on the PMA area to which no 
access is performed at a reproducing time inside the read-in area of the disk when the 



disk is recorded. The unjust copying such as grandchild copying, etc., is prevented based 
on the additional information, and a digital disk recording method and its 
recording/reproducing device capable of acquiring the unjust copying information even 
when the unjust copying is performed are obtained, and an infringement of copyright, 
etc., is prevented. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The digital disk record approach characterized by what is recorded on said 
PMA by making at least one information into additional information in the digital disk 
record approach that the program memory area (PMA) information about record of a 
track number, initiation, end time, etc., etc. is written in a program memory area (PMA), 
among the country-of-manufacture name of the recording device at the time of said 
record, a manufacturer name, and a part number for every record to a disk. 
[Claim 2] The digital disk record regenerative apparatus characterized by what is 
recorded on said PMA by making at least one information into additional information in 
the digital disk record regenerative apparatus with which the program memory area 
(PMA) information about record of a track number, initiation, initiation, end time, etc., 
etc. is written in a program memory area (PMA) among the country-of-manufacture 
name of the recording device at the time of said record, a manufacturer name, and a 
part number for every record to a disk. 

[Claim 3] The digital disk record regenerative apparatus according to claim 2 which 
records said PMA information and said additional information on said PMA for said 
every record. 

[Claim 4] The digital disk record regenerative apparatus according to claim 2 which 
records said PMA information on said disk for said additional information on said PMA, 
respectively at the time of the discharge from a tray at the time of said recording 
start. 

[Claim 5] The digital disk record regenerative apparatus according to claim 2 which 
records said additional information for said PMA information on said PMA at the time 
of discharge of said disk from a tray at the time of termination of said record. 
[Claim 6] The digital disk record regenerative apparatus according to claim 2 which 
said record is completed and records said PMA information and additional information 
on said PMA at the time of discharge of said disk from a tray. 

[Claim 7] A digital disk record regenerative apparatus given in claims 2-6 which added 
time information as said additional information. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the digital disk record 
approach which strengthened the copyright protection feature, and its record 
regenerative apparatus about the digital disk record approach and its record 
regenerative apparatus. 
[0002] 

[Description of the Prior Art] The CD-WO (Write Once) equipment or CD-R 
equipment which added the function which limits the record actuation to a record 
medium from a viewpoint of protection of copyrights only at once with the record 
regenerative apparatus of a digital disk is put in practical use widely. Although this 
function is called a serial copy management system (SCMS), the equipment of which 
the prohibition function of this SCMS is canceled appears on the market recently, and 
properly speaking, it is the present condition for which an impossible grandchild copy 
is possible. 

[0003] By the way, in CD-WO, although the PMA information about record of a track 
number, initiation, end time, etc., etc. is written in the program memory area (PMA) for 
every record to a disk, the method of the use from a viewpoint of protection of 
copyrights is not carried out for this area at all. 
[0003] 

[Problem(s) to be Solved by the Invention] 

[0004] Then, the purpose of this invention is to offer the digital disk record approach 
which can acquire the information about an illegal copy, and its record regenerative 



apparatus, even if an illegal copy should be performed while preventing unjust copies, 

such as a grandchild copy, using PMA. 

[0005] 

[Means for Solving the Problem] In order to solve the above-mentioned technical 
problem, the digital disk record approach by this invention is constituted so that the 
program memory area (PMA) information about record of a track number, initiation, 
end time, etc., etc. may record on said PMA by making at least one information into 
additional information in the digital disk record approach written in a program memory 
area (PMA) among the country-of-manufacture name of the recording device at the 
time of said record, a manufacturer name, and a part number for every record to a disk. 
[0006] Moreover, the digital disk record regenerative apparatus by this invention is 
constituted so that the PMA information about record of a track number, initiation, 
end time, etc., etc. may record on said PMA by making at least one information into 
additional information in the digital disk record regenerative apparatus written in PMA 
among the country-of-manufacture name of the recording device at the time of said 
record, a manufacturer name, and a part number for every record to a disk. 
[0007] Here, said PMA information and additional information are recorded on said 
PMA for said every record. Said additional information at the time of the discharge 
from a tray at the time of said recording start moreover, said PMA information on said 
disk It records on said PMA, respectively. Further at the time of termination of said 
record said PMA information Said additional information is recorded on said PMA at 
the time of discharge of said disk from a tray, said record can be completed and said 
PMA information and additional information can also be recorded on said PMA at the 
time of discharge of said disk from a tray. Furthermore, time information besides the 
above can also be added as said additional information again. 
[0008] 

[Function] In this invention, even when an illegal copy is performed by recording on 
PMA by making at least one information into additional information among the 
country-of-manufacture name of the recording device at the time of the record in the 
digital disk record regenerative apparatus with which the PMA information about 
record of a track number, time of day, etc. is written in PMA for every record to a disk, 
a manufacturer name, a part number, etc., the acquisition of the information about an 
illegal copy is enabled subsequently. For example, the check of the fact of an illegal 
copy is enabled by recording the additional information about record of the 
country-of-manufacture name of the equipment at the time of record, a manufacturer 
name, a part number, etc. on the program memory area (PMA) which writes in the 



partial recording information to a disk like the relation between a track number TNO, 

initiation, and end time. 

[0009] 

[Example] Explanation of the example of the following this inventions is a thing about 
CD-WO equipment. As the record area of the usual CD-WO disk is shown in drawing 
2 , it meets in the direction of a path from the inside of a disk. As opposed to the disk 
concerned Exact proper record power Program memory area (PMA) #2, TOC () in 
which the disk information recorded partially [ relation with power calibration area 
(PCA) #1, above TNO(s) and the initiation, and end time in which the information for 
obtaining is written etc. ] is written Lead-out area #5 in which program memory area 
#4 in which lead-in groove area #3 in which Table ofContents is written, music data, 
etc. are written, and the information which shows termination of a program memory 
area are written are specified. 

[0010] PMA is the area which achieves the temporary TOC-function which records 
temporarily the information on the record area at the time of record etc., and the 
contents of TOC are synthetically determined with reference to the contents of 
record of PMA. As PMA is shown in drawing 3 , it is specified as a format of Q 
sub-codes, and the information on which TNO has specified each information 
corresponding to area on POINT, MIN and SEC, FRAME, ZERO, PMIN, PSEC, 
PFRAME, and CRC, and is hereafter recorded [ track number ], respectively in the 
value as which CONT determines control information and ADR determines [ SO and 
S1 ] an informational class for a start is defined. Usually, as for ADR, the contents of 
information from which "from 1" to "6" is defined beforehand, and is recorded on 
other area by each value are specified. 

[001 1] CD equipment only for playbacks starts access from lead-in groove area #3 at 
the time of playback, and does not access PMA. Therefore, the contents of record of 
PMA do not usually affect playback actuation at all. So, in this invention, the 
above-mentioned additional information about the equipment at the time of that copy 
(record) is recorded also about a copy illegal to this PMA. That is, as shown in drawing 
1 , only the disk information (for example, TNO. 13, start time 15 minutes and 43 
seconds, 28 claims, etc.) concerned is not recorded, but further, the above-mentioned 
additi onal information at the time of the disk record concerned is also made into a pair, 
and it inserts in and records on a format of Q sub-codes of drawing 3 at ** of partial 
record on a disk. For example, a POINT= name-of-a-country code, a MIN= recording 
device manufacturer code, the SEC= recording device code, FRAME= serial NO., a 
PMIN= record year, the PSEC= record moon, and a PFRAME= record date are 



recorded on predetermined area by considering ADR=7 as an additional information 
format. Furthermore, a user code etc. is also recordable on suitable area. 
[0012] Hereafter, the concrete technique is explained about record to PMA of PMA 
information and additional information, and writing. 

[0013] Drawing 4 is a flow chart which shows the procedure of the 1st example, and is 
an example which writes in PMA information and additional information at the time of a 
record halt. In drawing 4 , record is started, record actuation is performed (step S1), 
and the existence of record actuation stop instruction is judged (step S2). After 
waiting for the judgment with this record actuation stop instruction and writing PMA 
information in PMA (step S3), additional information is written in PMA and processing 
(step S4) is ended. In this way, the arrangement relation of the information written in 
PMA is shown in drawing 5 . For after [ every ] record termination, PMA information is 
written in PMA, the above-mentioned additional information will be written in 
continuously and additional information effective PMA information will be written in. 
[0014] Drawing 6 is a flow chart which shows the procedure of the 2nd example, and is 
an example which writes in additional information before a recording start and writes 
PMA information in PMA at the time of disk ejection (at the time of tray opening). In 
drawing 6 , at the time of a recording start, the above-mentioned additional 
information is first written in PMA (step S1 1), and the existence of waiting (step S12) 
and record stop instruction is judged in termination of record actuation (step S13). It 
is opened by the tray after PMA information will be recorded on PMA (step S15), if 
judged as those [ these ] with record stop instruction, then if the existence of an 
opening instruction of a tray was judged (step S14) and the opening instruction was 
judged to be owner **, (step S16). In this way, the example of arrangement of the 
information written in PMA is shown in drawing 7 . In this example, additional 
information will be written in at the time of a recording start, then PMA information 
until a tray opening instruction is inputted will be written in PMA. 
[0015] Drawing 8 is a flow chart which shows the procedure of the 3rd example, and 
although PMA information is written in PMA for every record halt, additional 
information is an example written in when removing a disk with a tray opening 
instruction. In drawing 8 , record is started, record actuation is performed (step S21), 
it waits for the input of record stop instruction (step S22), and PMA information is 
written in PMA (step S23). Then, if the existence of a tray opening instruction is 
judged (step S24), it will return to step S21 and record processing will be performed, if 
there is nothing, and it is, additional information will be written in PMA (step S25), and 
a tray will be considered as opening (step S26). In this way, the example of 



arrangement of the information written in PMA is shown in drawing 9 . In this example, 
since the PMA information concerned corresponding to record is written in PMA for 
every partial record, and additional information is written in when the tray opening 
instruction which is a time of that record being completed how many times to the 
same disk is received, PMA will be utilized effectively. 

[0016] The procedure of the 4th example is shown in drawing 10 , and differing from 
drawing 8 is a point which summarizes PMA information and additional information and 
is written in PMA (steps S23 and S25), when a tray opening instruction is received 
(step S24). 

[0017] In the above example, if a Q sub-code format is used about the additional 
information format to record, the correspondence relation between each area and a 
code can be set as arbitration. Moreover, the contents of additional information can 
also be made into the information on the arbitration which can grasp not only 
above-mentioned information but an illegal copy etc. 
[0018] 

[Effect of the Invention] As explained above, in the record approach and record 
regenerative apparatus by this invention, without affecting CD system behavior, since 
the predetermined additional information about record is recorded on PMA located in 
inner circumference from the lead-in groove area which is not accessed at the time of 
playback of CD system, facts, such as an illegal copy, and information can be known 
easily and it becomes possible to strengthen protection of copyrights more. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the arrangement relation between PMA information 
and additional information recorded on PMA in this invention. 

[Drawing 2] It is the information plot plan of the record area of the usual CD-WO disk. 
[Drawing 3] It is an information plot plan in PMA. 

[Drawing 4] It is the flow chart which shows the procedure of the 1 st example of this 
invention. 

[Drawing 5] It is the information plot plan of PMA in the example shown in drawing 4 . 
[Drawing 6] It is the flow chart which shows the procedure of the 2nd example of this 
invention. 

[Drawing 7] It is the information plot plan of PMA in the example shown in drawing 6 . 
[Drawing 8] It is the flow chart which shows the procedure of the 3rd example of this 
invention. 

[Drawing 9] It is the information plot plan of PMA in the example shown in drawing 8 . 
[Drawing 1 0] It is the flow chart which shows the procedure of the 4th example of this 
invention. 

[Description of Notations] 

#1 PCA (power calibration area) 

#2 PMA (program memory area) 

#3 Lead-in groove area 

#4 Program memory area 

#5 Lead-out area 
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